The discoloration of white or Irish potatoes after cooking appears to be associated with both instability of the protein and unusual activity of the tyrosinase system (11, 13) . MERKENSCHLAGER (7) attributed the abnormality jointly to accumulation of tyrosine and unusual activity of tyrosinase. This difference from normal tubers is correlated with more rapid reddening and subsequent greater darkening of frozen, ground tissue that is exposed to the air while thawing. The present paper covers an investigation of some of the enzymic factors that may contribute to this abnormality.
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PLANT PHYSIOLOGY allowed to stand twenty-four hours. They were then filtered, and the precipitate of melanin and protein washed with hot, dilute acetic acid. Thirteen ml. of a saturated sodium carbonate solution were added and the samples allowed to stand one hour. Five ml. of phenol reagent were then added, the sample was diluted to 50 ml., and tyrosine determined as directed by FOLIN and MARENZI (3) for tryptophane. The rate of loss of tyrosine was taken as a measure of tyrosinase activity.
In determining the influence of boiled juice a portion of the press sap was placed on a boiling water bath, stirred until flocculation of protein was complete, filtered, and cooled. When testing the ash, a portion of the sap was evaporated to dryness on a steam bath under a current of air, then ashed carefully. The ash was dissolved in dilute hydrochloric acid, adjusted to the desired pH with sodium hydroxide, and made up to the original volume. An amount of either boiled juice or dissolved ash equivalent to the amount of crude enzyme preparation (10 ml. of press sap) was then added to the reaction flask and an equivalent amount of distilled water to the controls. EFFECT OF DIFFERENT BUFFERS Early in this investigation it was found that the buffer used had a marked influence on the activity of the enzyme. Figure 12 illustrates the relative activity of tyrosinase preparation in the presence of 0.05 M phosphate and 0.05 M borate at pH values of 6.0 and 8.0. The pH of the unbuffered control (5.97) did not change during the course of the reaction. At pH 6.0 phosphate accelerated the reaction continuously while borate apparently produced an initial accelerating action, which declined sharply after a lapse of several hours. In view of the results at pH 6.0 it seems reasonable to suppose that the difference in activity at pH 8.0 may be attributed both to acceleration by phosphate and to retardation by borate.
An inhibiting action was exerted by phthalate at pH 6.0 throughout the course of the reaction. Acetate and citrate buffers (0.05 M) at pH 6.0 had no effect during the first several hours, but in later stages the reaction ceased. It is believed that this was caused by removal of the enzyme by combination with the melanin, which precipitates at that pH. A mannitol-boric acid buffer prepared according to BRITTON (1) had no effect at pH 7 (10) also presented evidence for the presence of an activator in boiled sap, but found that it was not present in the ash. In view of these results, we believed it possible that the presence of some such activator' in the one, or perhaps of an inhibitor in the other, might account for the difference between discoloring and normal potatoes.
An activator of tyrosinase was found to be present in boiled juice of abnormal tubers. The addition of such juice to a tyrosine-tyrosinase system caused a marked acceleration in the rate of enzyme action, while the boiled juice of normal potatoes had little or no activating effect. This effect was greatest in unbuffered solutions, slightly less marked in borate, less apparent in phthalate and mannitol-boric acid buffers, and non-existent in phosphate.
The activating effect of boiled juice is illustrated in figures 2 and 3 which summarize the results of several experiments. Maximum acceleration due In considering only the re-sults of figure 2, one might conclude that this activator is the only factor responsible for the difference in the -tyrosinase activity of the two types of tubers. That this probably is not the case is indicated by the fact that the activator has no effect in phosphate-buffered systems, yet -the sap of abnormal tubers is always higher in tyrosinase activity than that of normal ones when tested in such buffers. There was evidence that borates also affect the activator. A greater acceleration due to the addition of boiled juice was apparent in 0.1 M than in 0.05 M borate. In 0.5 M borate the activating effect is yet more pronounced. An enzyme preparation from normal tubers that showed no tyrosiaase activity in 0.5 M borate was moderately active if boiled juice from discoloring tubers was added. 554 The effect of the activator is less apparent at higher pH values than at lower ones. Its nature is as yet unknown. It is rather unstable, as its ability to affect the enzyme lessens upon standing at temperatures as low as 5°. It is partially destroyed by prolonged boiling. When boiled juice containing the activator was dialyzed against distilled water at 5°C. or lower, its ability to activate was lost more rapidly than when stored at the same temperature. The activator is seemingly organic in nature, for it could not be detected in the ash. It is possible, however, that an active inorganic constituent would be altered during the ashing process and thus become inactive. The fact that the compound is unstable also is an indication that it is not an inorganic salt.
The possibility that the accelerating effect of boiled juice might be caused by the slightly increased substrate concentration was considered, for the boiled juice added contained some tyrosine. In some experiments, tyrosine was added to the controls so that their final substrate concentration was equal to, or in excess of, that in the test solution. The results were essentially the same as those previously obtained. It could also be possible that the apparent acceleration was due to oxidation of compounds in the juice that are more rapidly oxidized than tyrosine itself. In practically all cases, however, the flasks to which boiled juice was added contained less tyrosine at the end of the run than did the controls. This was true even though the controls contained less tyrosine at the beginning than did the test solutions. The effect noticed must then be a true acceleration of enzyme action.
EFFECT OF SPECIFIC SUBSTANCES ON TYROSINASE ACTIVITY
Our preliminary evidence (13) that potassium may act as an inhibitor of tyrosinase has not been supported by further tests. Addition of amounts of potassium chloride sufficient to equalize the potassium content of the added saps had no effect on the tyrosinase activity.
We have included tests of iron becauLse of the results of TINCKLER (12) and of MADER and MADER (6) indicating that this metal plays a r6le in discoloration after cooking. The addition to digests of-either ferrous or ferric chloride in 0.01 per cent. concentration resulted in slight acceleration of tyrosinase activity in 0.1 M phosphate buffer at pH 7.0. As the activator in boiled juice has no effect in phosphate solutions, and since bot-h forms of iron are active but the activator does not appear in the ash, iron is probably not the activator described above.
The addition of a small amount of catechol to a digest in borate buffer resulted in initial rapid melanin formation, as indicated by darkening, but the ultimate disappearance of tyrosine was not altered. It thus appears probable that the acceleration reported by PUGH (9) for both catechol and dihydroxyphenylalanine was temporary and followed by the action of an inhibitor, as found by GRAUBARD and NELSON (4) . As abnormal tubers contain high prQportions of free amino acids it seemed possible that the observation of NOBUTANI (8) that these accelerate the-oxidation of tyrosine might be significant in blackening after cooking. The addition of glycine in the proportion of one part to five of tyrosine in a borate-buffered digest practically inhibited the oxidation during the first several' hours. At the end of 24 hours however the loss of tyrosine was the same as in the controls. Summary 1. The tyrosinase activity of potato sap is affected by the particular buffer used in its determination. Phosphate accelerates the oxidation of tyrosine, while borates and phthalates inhibit the'reaction. The inhibition is proportional to the concentration of the biffer.
2. The fact that the tyrosinase activity of tubers which discolor is-higher than thawd normal tubers was further substantiated; The difference -in activity was apparent in several different buffers, in unbuffered solutions, and also at different p11 values. Greater differentiation was apparent in either borate or unbuffered solutions than in phosphate buffers.
3. An activator of tyrosinase was found in the'boiled sap of abnormal potatoes. It is not present in the-ash and is lost in prolonged boiling or upon standing, and in dialysis. The activating effect was apparent in unbuffered solutions and in those buffered with borate, but non-existent in phosphate buffers. Since differentiation of the two types of potatoes is apparent even in phosphate buffers, the activator in boiled juice is not the only factor contributing to high tyrosinase activity in abnormal potatoes. 
